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(54) COMMUNICATION DEVICE PEAK-POWER SUPPRESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress peak power in 
the summed value of a signal transmitted simultaneously 
to plural users. 

SOLUTION: A modulation circuit 101 through a 
modulation circuit 104 modulate four users transmission 
signals (using a basic slot, where a pilot symbol is 
periodically inserted into transmission data) or a control 
signal including a pilot signal and three user's 
transmission signals (using a basic slot, where a pilot 
symbol is not inserted into transmission data). A phase 
rotation circuit 105 through a phase rotation circuit 108 
perform phase rotation of output signals of the 
modulation circuit 101 through the modulation circuit 
1 04, according to the number of total users. An adding 
circuit I (109) adds the in-phase components of output 
signals of the circuit 105 through the circuit 108, and an 
adding circuit Q (110) adds the quadrature components 
of the output signals of the circuit 105 through the 
circuit 108. A radio part 115 modulates output signals of 
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the adding circuits I (109) and Q (110) into radio frequency and further amplifiers it. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A communication apparatus comprising: 

A modulation means which carries out the phase modulation of the signal transmitted to two or 
more communications partners, respectively. 

A phase rotating means which rotates a phase of each signal by which the phase modulation was 
carried out with a rotation which is mutually different for said two or more communications 
partners of every, and a synthesizing means which compounds each signal turning around a 
phase. 

[Claim 2]The communication apparatus according to claim 1, wherein a signal transmitted to said 
two or more communications partners includes two or more individual channel signals with which 
a known reference signal was inserted in data. 

[Claim 3]The communication apparatus comprising according to claim 1: 

A common control channel signal with which a signal transmitted to said two or more 

communications partners includes a known reference signal. 

Said two or more individual channel signals. 

[Claim 4]The communication apparatus according to claim 3 providing a phase rotation informing 
means which reports each phase rotation to said two or more communications partners. 
[Claim 5]The communication apparatus according to any one of claims 2 to 4, wherein only a 
phase rotation angle in which said phase rotating means computed and computed a phase 
rotation angle based on a channel signaling total rotates a phase about each channel signaling. 
[Claim 6]The communication apparatus according to claim 5, wherein said phase rotating means 
uses as a phase rotation angle a value which computed the degree of base angle by having ** 
(ed) phase contrast in signal point arrangement of a modulating signal in a channel signaling total, 
and carried out the multiplication of the channel signaling number to the degree of base angle. 
[Claim 7]The communication apparatus according to any one of claims 2 to 4, wherein said phase 
rotating means memorizes a phase rotation angle computed beforehand and only a computed 
phase rotation angle rotates a signal. 

[Claim 8]The communication apparatus according to claim 7, wherein said phase rotating means 
uses as a phase rotation angle a value which computed the degree of base angle by having ** 
(ed) phase contrast in signal point arrangement of a modulating signal by a constant, did the 
modulo operation of the channel signaling number by said constant, and carried out multiplication 
to the degree of base angle. 

[Claim 9]The communication apparatus according to claim 7, wherein said phase rotating means 
uses as a phase rotation angle a value which computes the degree of base angle by **(ing) 
phase contrast in signal point arrangement of a modulating signal by a constant, generated a 
random number by having used a channel signaling number as a key, did the modulo operation of 
said random number by said constant, and carried out the multiplication of the degree of base 
angle. 

[Claim 10]The communication apparatus according to claim 7 providing an angle-of-rotation 
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quota means to compute a phase rotation angle of a new channel signal based on a composite 
signal of the last slot, and to output a computed result to a phase rotating means when channel 
signaling occurs newly. 

[Claim 11]Said angle-of-rotation quota means sets a value which carried out the integral 
multiple of the constant to a candidate phase rotation angle. The communication apparatus 
according to claim 10, wherein it adds a modulating signal in each candidate phase rotation angle 
to a composite signal of the last slot and the maximum dissipation which computed the maximum 
dissipation one by one and computed it uses a candidate phase rotation angle used as the 
minimum as a new user s phase rotation angle. 
[Claim 12]A communication apparatus comprising: 

A reception means which receives a common control channel signal and an individual channel 
signal with which the phase modulation was carried out, respectively and phase rotation only of 
the predetermined phase rotation was carried out, respectively. 

A phase rotating means which rotates a phase of said common control channel signal based on 
phase rotation about said common control channel signal reported from a communications 
partner which transmitted said channel signaling. 

[Claim 13]The communication apparatus according to claim 12, wherein said phase rotating 
means possesses a phase rotation estimation means which presumes phase rotation and rotates 
a phase of said common control channel signal based on presumed phase rotation from phase 
contrast between said common control channel signal and said individual channel signal. 
[Claim 14]The communication apparatus according to claim 13, wherein said phase rotation 
estimation means presumes phase rotation from average value of said phase contrast for two or 
more slots. 

[Claim 1 5]A base station device providing the communication apparatus according to any one of 
claims 1 to 1 1, and transmitting two or more channel signaling simultaneously to two or more 
communications partners. 

[Claim 16]A wireless communication terminal provided with the base station device according to 
claim 15 and the communication apparatus according to any one of claims 12 to 14 which 
performs radio. 

[Claim 17]A radio communications system performing radio with a base station device according 
to claim 15 and the wireless communication terminal according to claim 16. 
[Claim 18]A peak-power suppression method compounding each signal which carried out the 
phase modulation of the signal transmitted to two or more communications partners, 
respectively, rotated a phase of each signal by which the phase modulation was carried out with 
a rotation which is mutually different for said two or more communications partners of every, and 
rotated a phase. 

[Claim 19]The peak-power suppression method according to claim 18, wherein a signal 
transmitted to said two or more communications partners includes two or more individual 
channel signals with which a known reference signal was inserted in data. 
[Claim 20]The peak-power suppression method comprising according to claim 18: 
A common control channel signal with which a signal transmitted to said two or more 
communications partners includes a known reference signal. 
Said two or more individual channel signals. 

[Claim 21]The peak-power suppression method according to claim 20 characterized by reporting 
each phase rotation to said two or more communications partners. 

[Claim 22]The peak-power suppression method according to any one of claims 19 to 21 with 
which only a phase rotation angle which computed and computed a phase rotation angle based 
on a channel signaling total is characterized by rotating a phase about each channel signaling. 
[Claim 23]The peak-power suppression method according to claim 22 using as a phase rotation 
angle a value which computed the degree of base angle by having **(ed) phase contrast in signal 
point arrangement of a modulating signal in a channel signaling total, and carried out the 
multiplication of the channel signaling number to the degree of base angle. 
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[Claim 24]The peak-power suppression method according to any one of claims 19 to 21 which 
memorizes a phase rotation angle computed beforehand and with which only a computed phase 
rotation angle is characterized by rotating a signal. 

[Claim 25]The peak-power suppression method according to claim 24 using as a phase rotation 
angle a value which computed the degree of base angle by having ^(ed) phase contrast in signal 
point arrangement of a modulating signal by a constant, did the modulo operation of the channel 
signaling number by said constant, and carried out multiplication to the degree of base angle. 
[Claim 26]The peak-power suppression method according to claim 24 using as a phase rotation 
angle a value which computes the degree of base angle by **(ing) phase contrast in signal point 
arrangement of a modulating signal by a constant, generated a random number by having used a 
channel signaling number as a key, did the modulo operation of said random number by said 
constant, and carried out the multiplication of the degree of base angle. 
[Claim 27]The peak-power suppression method according to claim 24 characterized by 
computing a phase rotation angle of a new channel signal based on a composite signal of the last 
slot when channel signaling occurs newly. 

[Claim 28]Set a value which carried out the integral multiple of the constant to a candidate 
phase rotation angle, add a modulating signal in each candidate phase rotation angle to a 
composite signal of the last slot, and the maximum dissipation is computed one by one. The 
peak-power suppression method according to claim 27, wherein the computed maximum 
dissipation uses a candidate phase rotation angle used as the minimum as a new user's phase 
rotation angle. 

[Claim 29]A phase modulation is carried out, respectively and a common control channel signal 
and an individual channel signal with which phase rotation only of the predetermined phase 
rotation was carried out, respectively are received. A correspondence procedure rotating a 
phase of said common control channel signal based on phase rotation about said common 
control channel signal reported from a communications partner which transmitted said channel 
signaling. 

[Claim 30]The correspondence procedure according to claim 29 presuming phase rotation and 
rotating a phase of said common control channel signal based on presumed phase rotation from 
phase contrast between said common control channel signal and said individual channel signal. 
[Claim 31]The correspondence procedure according to claim 30 presuming two or more phase 
rotations from average value of said phase contrast for a slol 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a communication apparatus which transmits each 
user s signal simultaneously to two or more users, and a peak-power suppression method for the 
same. 
[0002] 

[Description of the Prior Art]In recent years, the plural access methods with which two or more 
games communicate simultaneously in the same frequency band are used for radio 
communications systems which are spreading quickly, such as a car telephone and a cellular 
phone. 

[0003]With reference to drawings, it explains in detail that the signal hereafter transmitted from 
the conventional communication apparatus used for a radio communications system flows. 
[0004] Drawing 9 is a block diagram showing the composition of the conventional communication 
apparatus. In drawing 9 . each sending signal of the user 1 to the user 4, being sent to the 
modulation circuit 904 from the modulation circuit 901, respectively — primary abnormal 
conditions — and the 2nd order becomes irregular and it separates into an in-phase component 
(I-ch:In-phase channel) and a quadrature component (Q-ch:Quadrature-phase channel) further. 
[0005]And the in-phase component and quadrature component of each signal are sent to the 
adder circuit 1905 and the adder circuit Q906, respectively, and are added for every ingredient. 
The signal which the adder circuit 1905 and the adder circuit Q906 outputted is sent to the band 
limit filter 907 and the band limit filter 908, respectively, and a band limit is made. 
[0006]The signal which the band limit filter 907 and the band limit filter 908 outputted is sent to 
D/A converter 909 and D/A converter 910, respectively, and is changed into an analog signal. 
The signal which D/A converter 909 and D/A converter 910 outputted is sent to the wireless 
section 911, respectively, and is modulated by the radio frequency. 

[0007]Thus, after it adds it after the conventional communication apparatus modulates the signal 
to two or more users of each, and it changes the added signal into an analog, it is amplifying 
transmission power. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned conventional 
communication apparatus adds two or more signals with the same phase, in order for a peak 
power to become very high compared with average power and to suppress the strain of a peak 
period, it has the problem that the amplifier whose calorific value it is large-sized and is large 
must be used. 

[0009]Although the method of oppressing the peak power in a fixed symbol by arranging in a 
position which carries out phase rotation of the fixed symbol, and is different from the usual data 
in ''digital system MCA system standards RCR STD-32" is indicated. The peak power of a data 
section cannot be oppressed by this method, either. 
[0010]This invention is made in view of this point, and is a thing. 

the purpose is to provide the communication apparatus and peak-power suppression method 
which oppress the peak power in the aggregate value of the signal which is alike and receives 
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and is transmitted simultaneously. 
[0011] 

[Means for Solving the Problem]In order to solve an aforementioned problem, this invention 
amplifies a signal which made it rotate with a mutually different rotation for every 
communications partner, added a phase of each signal, and added it, after carrying out the phase 
modulation of the signal of each communications partner to two or more communications 
partners, respectively. 
[0012] 

[Embodiment of the Invention]The 1 st mode of this invention takes the composition possessing 
the modulation means which carries out the phase modulation of the signal transmitted to two or 
more communications partners, respectively, the phase rotating means which rotates the phase 
of each signal by which the phase modulation was carried out with a rotation which is mutually 
different for said two or more communications partners of every, and the synthesizing means 
which compounds each signal turning around a phase. 

[001 3] According to this composition, said two or more signals by which the phase modulation 
was carried out can oppress a peak power when transmitting two or more of these signals 
simultaneously by rotating with a rotation which is mutually different. Since the dynamic range at 
the time of amplifying operation is pressed down by this while being able to oppress the ratio of 
a peak power to average power, the heat generated in the transmission amplifier which it had in 
the wireless section is also suppressed. Therefore, a cheap and small transmission amplifier can 
be used. 

[0014]The signal which the 2nd mode of this invention transmits to said two or more 
communications partners in the 1 st mode takes composition including two or more individual 
channel signals with which the known reference signal was inserted in data. 
[0015]Since the peak power at the time of transmission can be oppressed when a pilot symbol 
transmits simultaneously the signal over two or more communications partners to send data 
using the basic slot inserted periodically according to this composition, a cheap and small 
transmission amplifier can be used. 

[0016]The signal which the 3rd mode of this invention transmits to said two or more 
communications partners in the 1st mode takes composition including a common control channel 
signal including a known reference signal and said two or more individual channel signals. 
[001 7] According to this composition, the signal which the signal over two or more 
communications partners is transmitted by an individual channel using the basic slot which does 
not contain a pilot symbol, and includes a pilot signal. Since it is considered that a signal 
including a pilot signal is one communications partner and it is transmitted when transmitted by a 
channel for exclusive use different from a user signal, a peak power when transmitting these 
signals simultaneously can be oppressed. 

[0018]The 4th mode of this invention takes the composition possessing the phase rotation 
informing means which reports each phase rotation to said two or more communications 
partners in the 3rd mode. 

[001 9] According to this composition, since the phase rotation of a common control channel 
signal and an individual channel signal can be recognized, said two or more communications 
partners can receive the transmitted signal correctly. 

[0020]In either of the 2nd mode to the 4th mode, said phase rotating means computes a phase 
rotation angle based on a channel signaling total, and the 5th mode of this invention takes the 
composition in which only the computed phase rotation angle rotates a phase about each 
channel signaling. 

[0021]In the 5th mode, said phase rotating means computes the degree of base angle by **(ing) 
phase contrast in the signal point arrangement of a modulating signal in a channel signaling total, 
and the 6th mode of this invention takes the composition which uses as a phase rotation angle 
the value which carried out the multiplication of the channel signaling number to the degree of 
base angle. 

[0022]Since each channel signaling can be arranged with sufficient balance according to this 
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composition, the ratio of a peak power to average power can be made into the minimum. 
[0023]The 7th mode of this invention memorizes the phase rotation angle by which said phase 
rotating means was beforehand computed in either of the 2nd mode to the 4th mode, and only 
the computed phase rotation angle takes the composition which rotates a signal. 
[0024]Since according to this composition the number of phase rotation candidates can be set 
up and a phase rotation angle can be computed beforehand, a phase rotation angle can be ROM- 
ized, the operation amount for computing the phase rotation angle in a phase rotation circuit can 
be reduced, and circuit structure can be made small. 

[0025]In the 7th mode, said phase rotating means computes the degree of base angle by **(ing) 
phase contrast in the signal point arrangement of a modulating signal by a constant, and the 8th 
mode of this invention takes the composition which uses as a phase rotation angle the value 
which did the modulo operation of the channel signaling number by said constant, and carried out 
multiplication to the degree of base angle. 

[0026]Since a phase rotation angle is computable using a modulo operation according to this 
composition, each channel signaling can be arranged with sufficient balance. 
[0027]In the 7th mode, the 9th mode of this invention said phase rotating means. The degree of 
base angle is computed by **(ing) phase contrast in the signal point arrangement of a modulating 
signal by a constant, a random number is generated by using a channel signaling number as a 
key, and the composition which uses as a phase rotation angle the value which did the modulo 
operation of said random number by said constant, and carried out the multiplication of the 
degree of base angle is taken. 

[0028]Since a phase rotation angle can be randomized and computed according to this 
composition, compared with the 8th mode of this invention, it can arrange with still more 
sufficient balance [ channel signaling / each ]. 

[0029]In the 7th mode, when channel signaling occurs newly, the 10th mode of this invention 
computes the phase rotation angle of a new channel signal based on the composite signal of the 
last slot and takes the composition possessing an angle-of-rotation quota means to output a 
computed result to a phase rotating means. 

[0030]In the 10th mode, the 11th mode of this invention said angle-of-rotation quota means, The 
value which carried out the integral multiple of the constant is set to a candidate phase rotation 
angle, the modulating signal in each candidate phase rotation angle is added to the composite 
signal of the last slot, and the maximum dissipation which computed the maximum dissipation 
one by one and computed it takes the composition which uses the candidate phase rotation 
angle used as the minimum as a new user s phase rotation angle. 

[0031] According to this composition, when channel signaling occurs newly, the phase rotation 
angle of new channel signaling can be computed so that the ratio of a peak power to average 
power may be oppressed. 

[0032]The reception means which receives the common control channel signal and individual 
channel signal with which the phase modulation of the 12th mode of this invention was carried 
out, respectively, and phase rotation only of the predetermined phase rotation was carried out, 
respectively. The composition possessing the phase rotating means which rotates the phase of 
said common control channel signal based on the phase rotation about said common control 
channel signal reported from the communications partner which transmitted said channel 
signaling is taken. 

[0033]When according to this composition receiving said common control channel signal by which 
phase rotation was carried out, and said individual channel signal after a phase modulation is 
carried out. In the case where the phase rotation of said common control channel signal and said 
individual channel signal is reported from the call partner who transmitted said channel signaling. 
Since the phase of said common channel signal is rotated based on the phase rotation of said 
common channel signal, synchronous detection of said individual channel signal can be carried 
out correctly. 

[0034][n the 12th mode, the 13th mode of this invention said phase rotating means, The 
composition which possesses the phase rotation estimation means which presumes phase 
rotation, and rotates the phase of said common control channel signal based on the presumed 
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phase rotation from the phase contrast between said common control channel signal and said 
individual channel signal is taken. 

[0035]When according to this composition receiving said common control channel signal by which 
phase rotation was carried out, and said individual channel signal after a phase modulation is 
carried out. Also in the case where the phase rotation of said common control channel signal and 
said individual channel signal is not reported from the call partner who transmitted said channel 
signaling. Since the phase contrast of said individual channel signal and said common control 
channel signal can be presumed as phase rotation, synchronous detection of said individual 
channel signal can be carried out correctly. 

[0036]In the 13th mode, as for the 14th mode of this invention, said phase rotation estimation 
means takes the composition phase rotation is presumed to be from the average value of said 
phase contrast for two or more slots. 

[0037]Since according to this composition the average value of the first half phase contrast 
about two or more slots is computed after presuming said phase contrast of said individual 
channel and said common control channel, still more exact phase rotation can be presumed. 
Therefore, synchronous detection of said individual channel signal can be carried out more 
correctly. 

[0038]The base station device of the 1 5th mode of this invention possesses one communication 
apparatus of the 1st mode to the 11th mode, and takes the composition which transmits two or 
more channel signaling simultaneously to two or more communications partners. 
[0039]The wireless communication terminal of the 16th mode of this invention takes the 
composition provided with the base station device of the 15th mode, and one communication 
apparatus of the 12th mode to the 14th mode that performs radio. 
[0040]The radio communications system of the 17th mode of this invention takes the 
composition which performs radio with the base station device of the 1 5th mode, and the 
wireless communication terminal of the 1 6th mode. 

[0041]The 18th mode of this invention takes the method of compounding each signal which 
carried out the phase modulation of the signal transmitted to two or more communications 
partners, respectively, rotated the phase of each signal by which the phase modulation was 
carried out with a rotation which is mutually different for said two or more communications 
partners of every, and rotated the phase. 

[0042] According to this method, said two or more signals by which the phase modulation was 
carried out can oppress a peak power when transmitting two or more of these signals 
simultaneously by rotating with a rotation which is mutually different Since the dynamic range at 
the time of amplifying operation is pressed down by this while being able to oppress the ratio of 
a peak power to average power, the heat generated in the transmission amplifier which it had in 
the wireless section is also suppressed. Therefore, a cheap and small transmission amplifier can 
be used. 

[0043]The signal which the 1 9th mode of this invention transmits to said two or more 
communications partners in the 18th mode takes a method including two or more individual 
channel signals with which the known reference signal was inserted in data. 
[0044]Since the peak power at the time of transmission can be oppressed when a pilot symbol 
transmits simultaneously the signal over two or more communications partners to send data 
using the basic slot inserted periodically according to this method, a cheap and small 
transmission amplifier can be used. 

[0045]The signal which the 20th mode of this invention transmits to said two or more 
communications partners in the 1 8th mode takes a method including a common control channel 
signal including a known reference signal and said two or more individual channel signals. 
[0046]According to this method, the signal which the signal over two or more communications 
partners is transmitted by an individual channel using the basic slot which does not contain a 
pilot symbol, and includes a pilot signal, Since it is considered that a signal including a pilot signal 
is one communications partner and it is transmitted when transmitted by a channel for exclusive 
use different from a user signal, a peak power when transmitting these signals simultaneously 
can be oppressed. 
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[0047]The 21st mode of this invention takes the method of reporting each phase rotation, to 
said two or more communications partners in the 20th mode. 

[0048] According to this method, since the phase rotation of a common control channel signal 
and an individual channel signal can be recognized, said two or more communications partners 
can receive the transmitted signal correctly. 

[0049]The 22nd mode of this invention takes how only the phase rotation angle which computed 
and computed the phase rotation angle based on the channel signaling total rotates a phase 
about each channel signaling in either of the 19th mode to the 21st mode. 

[0050]In the 22nd mode, the 23rd mode of this invention computes the degree of base angle by 
**(ing) phase contrast in the signal point arrangement of a modulating signal in a channel 
signaling total, and takes the method of using as a phase rotation angle the value which carried 
out the multiplication of the channel signaling number to the degree of base angle. 
[0051]Since each channel signaling can be arranged with sufficient balance according to this 
method, the ratio of a peak power to average power can be made into the minimum. 
[0052]The 24th mode of this invention takes how the phase rotation angle computed beforehand 
is memorized and only the computed phase rotation angle rotates a signal in either of the 1 9th 
mode to the 21st mode. 

[0053]Since according to this method the number of phase rotation candidates can be set up 
and a phase rotation angle can be computed beforehand, a phase rotation angle can be ROM- 
ized, the operation amount for computing the phase rotation angle in a phase rotation circuit can 
be reduced, and circuit structure can be made small. 

[0054]In the 24th mode, the 25th mode of this invention computes the degree of base angle by 
**(ing) phase contrast in the signal point arrangement of a modulating signal by a constant, and 
takes the method of using as a phase rotation angle the value which did the modulo operation of 
the channel signaling number by said constant, and carried out multiplication to the degree of 
base angle. 

[0055]Since a phase rotation angle is computable using a modulo operation according to this 
method, each channel signaling can be arranged with sufficient balance. 

[0056]In the 24th mode, the 26th mode of this invention computes the degree of base angle by 
**(ing) phase contrast in the signal point arrangement of a modulating signal by a constant, 
generates a random number by using a channel signaling number as a key, and takes the method 
of using as a phase rotation angle the value which did the modulo operation of said random 
number by said constant, and carried out the multiplication of the degree of base angle. 
[0057]Since a phase rotation angle can be randomized and computed according to this method, 
compared with the 25th mode of this invention, it can arrange with still more sufficient balance 
[ channel signaling / each ]. 

[0058]In the 24th mode, the 27th mode of this invention takes the method of carrying out the 
phase rotation angle of a new channel signal based on the composite signal of the last slot, when 
channel signaling occurs newly. 

[0059]The 28th mode of this invention sets the value which carried out the integral multiple of 
the constant to a candidate phase rotation angle in the 27th mode. The modulating signal in each 
candidate phase rotation angle is added to the composite signal of the last slot, and the 
maximum dissipation which computed the maximum dissipation one by one and computed it 
takes the method of using the candidate phase rotation angle used as the minimum as a new 
user s phase rotation angle. 

[0060] According to this method, when channel signaling occurs newly, the phase rotation angle 
of new channel signaling can be computed so that the ratio of a peak power to average power 
may be oppressed. 

[0061]The phase modulation of the 29th mode of this invention is carried out, respectively, and 
the common control channel signal and individual channel signal with which phase rotation only 
of the predetermined phase rotation was carried out, respectively are received. The method of 
rotating the phase of said common control channel signal based on the phase rotation about said 
common control channel signal reported from the communications partner which transmitted 
said channel signaling is taken. 
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[0062]When according to this method receiving said common control channel signal by which 
phase rotation was carried out, and said individual channel signal after a phase modulation is 
carried out. In the case where the phase rotation of said common control channel signal and said 
individual channel signal is reported from the call partner who transmitted said channel signaling. 
Since the phase of said common channel signal is rotated based on the phase rotation of said 
common channel signal, synchronous detection of said individual channel signal can be carried 
out correctly. 

[0063]In the 29th mode, the 30th mode of this invention presumes phase rotation from the phase 
contrast between said common control channel signal and said individual channel signal, and 
takes the method of rotating the phase of said common control channel signal based on the 
presumed phase rotation. 

[0064]When according to this method receiving said common control channel signal by which 
phase rotation was carried out, and said individual channel signal after a phase modulation is 
carried out. Also in the case where the phase rotation of said common control channel signal and 
said individual channel signal is not reported from the call partner who transmitted said channel 
signaling. Since the phase contrast of said individual channel signal and said common control 
channel signal can be presumed as phase rotation, synchronous detection of said individual 
channel signal can be carried out correctly. 

[0065]The 31st mode of this invention takes the method of presuming phase rotation from the 
average value of said phase contrast for two or more slots, in the 30th mode. 
'[0066]Since according to this method the average value of the first half phase contrast about 
two or more slots is computed after presuming said phase contrast of said individual channel and 
said common control channel, still more exact phase rotation can be presumed. Therefore, 
synchronous detection of said individual channel signal can be carried out more correctiy. 
[0067]Hereafter, an embodiment of the invention is described in detail with reference to 
drawings. En the following explanation, a QPSK modulation method is used for phase encoding 
and a concrete target as a modulation method. 

[0068](Embodiment 1) Drawing 1 is a block diagram showing the composition of the 
communication apparatus (base station) concerning the embodiment of the invention 1. Drawing 
2^is a block diagram showing the composition of the communication apparatus (mobile station) 
concerning Embodiment 1. In this embodiment, each user signal is communicated using the basic 
slot which inserted the known symbol (pilot symbol) in the transmitting data symbol for every 
constant period. 

[0069]ln drawing 1 , each sending signal of the user 1 to the user 4 is sent to the modulation 
circuit 104 from the modulation circuit 101, respectively, each sending signal — the modulation 
circuit 101 to the modulation circuit 104 — primary abnormal conditions — and the 2nd order 
becomes irregular and it separates into an in-phase component (I~ch:In-phase channel) and a 
quadrature component (Q-ch:Quadrature-phase channel) further. 

[0070]As for each signal which the modulation circuit 104 outputted from the modulation circuit 
101, a phase is rotated by the phase rotation circuit 108 from the phase rotation circuit 105, 
respectively. From the phase rotation circuit 105, the in-phase component and quadrature 
component of each signal which the phase rotation circuit 108 outputted are sent to the adder 
circuit 1109 and the adder circuit QUO, respectively, and are added for every ingredient. 
[0071]The signal which the adder circuit 1109 and the adder circuit QUO outputted is outputted 
to the band limit filter 111 and the band limit filter 112, respectively, and a band limit is made. 
[0072]The signal which the band limit filter 1 1 1 and the band limit filter 112 outputted is 
outputted to D/A converter 113 and D/A converter 114, respectively, and is changed into an 
analog signal. 

[0073]The signal which D/A converter 113 and D/A converter 114 outputted is outputted to the 
wireless section 115, respectively, and is modulated by the radio frequency. The signal which the 
wireless section 115 modulated is transmitted to a mobile station via the antenna which is not 
illustrated. 

[0074]The signal which the communication apparatus (base station) applied to Embodiment 1 
shown in drawing 1 on the other hand transmitted is received by the communication apparatus 



http://www4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi^eije?atw^u=http%3A%2F%2Fwww4.i... 2008/03/03 



JP,2000-1 38721 .A [DETAILED DESCRIPTION] 7/1 4 ^— v 



(mobile station) concerning Embodiment 1 shown in drawing 2 . That is, the signal which the 
communication apparatus (base station) shown in drawing 1 t ransmitted is received via the 
antenna 201 by the communication apparatus (mobile station) shown in drawing 2 , 
[0075]the signal received by the antenna 201 is outputted to the wireless section 202 — 
amplification and frequency conversion — and orthogonal detection is carried out and it 
becomes a baseband signal. This baseband signal is sent to A/D converter 203. 
[0076]In A/D converter 203, after the baseband signal sent from the wireless section 202 is 
changed into a digital base band signal, it is sent to the back diffusion circuit 204 for individual 
channels. 

[0077]In the back diffusion circuit 204 for individual channels, the digital base band signal sent 
from A/D converter 203 is outputted to the channel estimate circuit 205 and the synchronous 
detection circuit 206, after back— diffusion-of-gas processing is made. 

[0078]In the channel estimate circuit 205, the pilot symbol by which the signal sent from the 
back diffusion circuit 204 for individual channels was inserted in this signal is used, and channel 
estimate is performed. The result (channel estimate) depended on this channel estimate is sent 
to the synchronous detection circuit 206. 

[0079]In the synchronous detection circuit 206, after the signal sent from the back diffusion 
circuit 204 for individual channels is amended with the channel estimate sent from the channel 
estimate circuit 205, synchronous detection is performed and it is made into an input signal. 
[0080]Next, the operation which each component in the communication apparatus (mobile 
station) shown in the communication apparatus (base station) shown in drawing 1 and drawing 2 
performs is explained. 

[0081]First, in the communication apparatus (base station) shown in drawing 1 . the modulation 
circuit 101 maps by modulating the signal transmitted to the user 1 the 1st order. The 
modulation circuit 101 performs secondary abnormal conditions to the signal which performed 
primary abnormal conditions, and further, it separates into an in-phase component and a 
quadrature component, and it outputs them to the phase rotation circuit 105. The modulation 
circuit 104 performs the same processing as the above from the modulation circuit 102 to the 
user 2 to the user s 4 sending signal. 

[0082]The phase rotation circuit 1 08 carries out phase rotation of the user 1 to the user s 4 
sending signal modulated, respectively from the phase rotation circuit 105. At this time, phase 
angle theta^ which makes it rotate is determined according to the phase (henceforth "a phase 

next to each other") between the user number n which shows of which user they are a user s 
total N and a sending signal, and the signal point next to each other in signal mapping at the time 
of the above-mentioned abnormal conditions. 

[0083]The value (henceforth "the unit value of the amount of phase changes") which divided the 
phase next to each other by the user's total N is specifically computed, and phase rotation angle 
theta^ of the n^th user's modulated signal is computed by applying the unit value of the amount 

of phase changes to the value which subtracted 1 from the user number n. 

[0084]From the phase rotation circuit 105, after the phase rotation circuit 108 performs the 

above-mentioned calculation to all the signals, only theta ^ carries out phase rotation of it about 

the n-th user's modulated signal. 

[0085]For example, since a phase next to each other is pi/2 (rad) in the case of a QPSK 
modulation method, theta^ is expressed by the formula (1) shown below. 

[0086] 



[Equation 1] 

0 ^kz2k 

2N 



11) 



Here, it will be set to theta^=0 (rad), theta2=pi/8 (rad), theta^=pi/4 (rad), and theta^=3pi/8 (rad) 

if 4 is substituted for a user's total N. Namely, the phase rotation circuit 105 carries out phase 
rotation of the users 1 signal only 0 times. The phase rotation circuit 106 carries out phase 
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rotation of the users 2 signal only 22.5 degrees, the phase rotation circuit 107 carries out phase 
rotation of the user's 3 signal only 45 degrees, and the phase rotation circuit 108 carries out 
phase rotation of the user s 4 signal only 67.5 degrees. 

[0087]Signs that the user 1 to the user s 4 signal point by which phase rotation was carried out 
as mentioned above has been arranged to IQ axial plane are shown in drawing 3 , Drawing 3 (a) is 
in the state which has not shown and carried out phase rotation of the arrangement of the user's 
1 signal point And the user 2 to the user s 4 signal point is arranged to the locating position of 
the user s 1 signal point at the position which carried out phase rotation in the direction of the 
circumference of a clock only 22.5 degrees, 45 degrees, and 67.5 degrees the center [ the 
starting point respectively. Drawing 3 (b). drawing 3 (c\ and drawing 3 (d) show arrangement of 
the signal point of the user 2, the user 3, and the user 4, respectively. 

[0088]And signs that all the users' signal point has been arranged to IQ axial plane are shown in 
drawing 4 . As shown in drawing 4 . in IQ axial plane, a signal point is arranged at equal intervals. 
[0089]From the phase rotation circuit 105, the phase rotation circuit 108 outputs an in-phase 
component and a quadrature component of a signal of the user 1 to the user 4 to the adder 
circuit 1109 and the adder circuit QUO, respectively, after performing the above phase rotation 
processings. 

[0090]The adder circuit 1109 and the adder circuit Q1 10 add a signal of the user 1 to the user 4 
after phase rotation for every in-phase component and quadrature component, respectively, and 
output an in-phase component and a quadrature component after addition to the band limit filter 
111 and the band limit filter 112, respectively. 

[0091]The band limit filter 111 and the band limit filter 112 bandHimit to a signal which the adder 
circuit 1109 and the adder circuit QUO outputted, and output this to D/A converter 113 and 
D/A converter 114. 

[0092]D/A converter 113 and D/A converter 114 change into an analog signal a signal which the 
band limit filter 111 and the band limit filter 112 outputted, and output this to the wireless 
section 115. 

[0093]The wireless section 115 modulates a signal which D/A converter 113 and D/A converter 
114 outputted to a radio frequency, and after it amplifies this further with a transmission 
amplifier with which an inside was equipped, it transmits to a mobile station via an antenna which 
is not illustrated. 

[0094]a signal with which the wireless section 202 was received via the antenna 201 on the 
other hand in a communication apparatus (mobile station) shown in drawing 2 — amplification 
and frequency conversion — and orthogonal detection is carried out and it sends to A/D 
converter 203. 

[0095]A/D converter 203 changes into a digital base band signal a signal sent from the wireless 
section 202, and sends it to the back diffusion circuit 204 for individual channels. 
[0096]The back diffusion circuit 204 for individual channels performs back— diffusion— of-gas 
processing to a digital base band signal sent from A/D converter 203, and sends it to the 
channel estimate circuit 205 and the synchronous detection circuit 206. 
[0097]The channel estimate circuit 205 performs channel estimate with reference to a pilot 
symbol in a signal sent from the back diffusion circuit 204 for individual channels, and sends a 
channel estimate to the synchronous detection circuit 206. 

[0098]After the synchronous detection circuit 206 amends a signal sent from the back diffusion 
circuit 204 for individual channels with a channel estimate sent from the channel estimate circuit 
205, it performs synchronous detection processing and takes out an input signal. The above is 
operation of each component in a communication apparatus shown in drawing 1 and drawing 2 . 
[0099]Hereafter, a communication apparatus of a conventional system is compared with a 
communication apparatus of Embodiment 1 about a peak power versus average power. 
Transmission power is set to 1 in the following calculations. Transmission power is expressed in 
distance with a locating position of the starting point and each signal point in drawing 3 . 
[0100]AII the users' signal point arrangement becomes what is shown in drawing 3 (a), and a 
communication apparatus of a conventional system serves as a peak, when all the users' signal 
has been arranged a1 of drawing 3 (a). In a peak period, since all voltage of each user s in-phase 
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component and a quadrature component is set to 0.707« a peak power which is the sum of a 
value which added and carried out the square of a value and each quadrature component voltage 
which added and carried out the square of each in-phase component voltage is set to 16.000. 
And it will be set to 4.000, if electric power is calculated about all the combination in a similar 
way and average power is computed. Therefore, a peak power versus average power in a 
communication apparatus of a conventional system is 4.000. 

[0101]On the other hand, a communication apparatus of Embodiment 1 serves as a peak, when 
the user's 1 signal point has been arranged a1 of drawing 3 (a), the user's 2 signal point has been 
arranged b1 of drawing 3 (b). the user's 3 signal point has been arranged c1 of drawing 3 (c) and 
the user's 4 signal point has been arranged d1 of drawing 3 (d). In a peak period. The user's 1 in- 
phase component As for voltage of a quadrature component, voltage of an in-phase component 
of 0.707, 0.707, and the user 2 and a quadrature component voltage of an in-phase component of 
0.924, 0.383, and the user 3, and a quadrature component, respectively And 1 .000, 0.000, the 
user's 4 in-phase component And since voltage of a quadrature component is set to 0.383 and 
0.924, respectively, a peak power which is the sum of a value which added and carried out the 
square of a value and each quadrature component voltage which added and carried out the 
square of each in-phase component voltage is set to 13.137. And since average power is 4.000, a 
peak power versus average power in a communication apparatus of Embodiment 1 is 3.284. 
[0102]Therefore, compared with a case where a communication apparatus of a conventional 
system is used, peak powers are reducible about 18% by using a communication apparatus of 
Embodiment 1. 

[0103]Thus, a transmission amplifier which it had in the wireless section 115 by carrying out 
phase rotation of the signal point of a modulated signal when transmitting two or more users' 
signal simultaneously according to this embodiment. Since a dynamic range at the time of 
amplifying operation is pressed down, heat generated at this time is also suppressed. Therefore, 
a thing cheap and smaller than a communication apparatus of a conventional system can be used 
for the above-mentioned transmission amplifier. 

[0104]The number of users which transmits can be made to fluctuate flexibly according to a use, 
without adding change to a device main frame, since phase rotation of the arrangement of each 
signal point after a phase modulation is carried out according to the number of user signals to 
transmit according to the communication apparatus of this embodiment 
[01 05] According to this embodiment, in a communication apparatus (base station), carry out 
phase rotation of the signal point of a user's sending signal, but In a communication apparatus 
(mobile station), since synchronous detection processing is performed with reference to a pilot 
symbol inserted in a received signal, any trouble cannot be found and an input signal can be 
taken out 

[0106](Embodiment 2) Embodiment 2 is a gestalt which is not based on the total number of 
users, but determines a phase rotation angle by setting up the number of phase rotation 
candidates beforehand. Since composition of a communication apparatus (base station) in 
Embodiment 2 is the same as that of what was shown in drawing 1 . explanation is omitted. 
[0107]According to Embodiment 2, phase rotation angle theta^ of the n-th user's signal is 

beforehand computed by a formula setting phase contrast with M and the next symbol to delta 
for ID^ and the number of phase rotation candidates, and showing the n-th user s identification 

number below. in a formula (2) is a modulo operation. 

[0108] 

[Equation 2] 

M 

And a Gentlemen phase rotation circuit is made to memorize computed phase rotation angle 
theta^. Only phase rotation angle theta ^ which memorized the inputted signal carries out phase 

rotation of the phase rotation circuit 
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[0109]Thus, since phase rotation angle theta^ can be ROM-ized by setting up the number of 

phase rotation candidates and computing phase rotation angle theta^ beforehand, the operation 

amount for computing the phase rotation angle in a phase rotation circuit can be reduced, and 
circuit structure can be made small. 

[01 10]In order to fully randomize phase rotation angle theta^, ID^ can be used for a user's 

identification number as a key of a random number generation, and phase rotation angle theta^ of 

the n^th user s signal can also be beforehand computed by a formula shown below. "randO ' in a 
formula (3) is a random number generation module. 
[0111] 
[Equation 3] 

Q (rand((ZD,-l)%il/))8 
M 

Thus, a peak power can be further oppressed by randomizing. 

(Embodiment 3) When a user occurs newly. Embodiment 3 is a gestalt which assigns the quantity 
which carries out phase rotation to a new user's signal based on the past sending signal, as the 
peak of transmission power is made into the minimum. Here, as an example, when the user 1 to 
the user s 3 signal is transmitted, the user 4 explains the example added. 
[01 12] Drawing 5 is a block diagram showing the composition of the communication apparatus 
(base station) in Embodiment 3. In the communication apparatus shown in drawing 5 . about the 
portion which is common in the communication apparatus shown in drawing 1 . drawing 1 and 
identical codes are attached and explanation is omitted. 

[0113]A communication apparatus shown in drawing 5 takes composition which added the switch 
501 and the phase rotation rotation quota circuit 502 to a communication apparatus of drawing 

[0114]The modulation circuit 104 modulates the users 4 sending signal added newly, and sends 
this to the switch 501. The switch 501 sends a signal which the modulation circuit 104 outputted 
to the phase rotation quota circuit 502. 

[0115]The phase rotation quota circuit 502 inputs an output signal of the synthesized result 1109 
of the user 1 to the user 3 of a slot, i.e., an adder circuit, and the adder circuit QUO an output 
signal of the modulation circuit 104 sent from the switch 501, and last time. And the phase 
rotation quota circuit 502 computes the phase rotation theta assigned to the user 4 so that 
electric power which a transmission amplifier in the wireless section 115 consumes may serve as 
the minimum based on the above-mentioned signal. 

[0116]Specifically, the phase rotation quota circuit 502 computes the phase rotation theta 
assigned to the user 4, as shown below. 

[0117]First, electric power consumed about all the candidates M of phase rotation (zero to M-1) 
is calculated by formula (4) shown below, and the phase rotation number m from which electric 
power serves as the minimum is computed further. 
[0118] 
[Equation 4] 



.^J|^...(0..(/)exp(;^) 



(4) 



In a formula (4), the l-th symbol of composite signal Vj^_^ of a slot (k-1) is received, The value 

which multiplied the user s l-th signal s (I) added newly by the phase rotation exp 0"^ delta/M) is 
added. Next, corresponding to all the candidates M of phase rotation (zero to M-1), the value 
which calculated this about all the symbols L (zero to L-1), and took total, i.e., electric power, is 
computed. The phase rotation number m corresponding to the minimum electric power is 
computed among the electric power computed by doing in this way. 

[01 19]Then. the phase rotation theta assigned to the user 4 is computed by substituting the 
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phase rotation number m computed by the formula (4) for the formula (5) shown below. 

[0120] 

[Equation 5] 

Here, delta is phase contrast with the symbol of the next door of phase encoding. 

[0121]The phase rotation quota circuit 502 sends phase rotation to the phase rotation circuit 

108, after performing the above calculations. The phase rotation circuit 108 carries out phase 

rotation of the output signal of the modulation circuit 1 04 to which only the phase rotation which 

the phase rotation quota circuit 502 outputted was sent through the switch 501. Since next 

operation is the same as that of the communication apparatus in Embodiment 1, explanation is 

omitted. 

[0122]Thus, even when a user occurs newly by computing the phase rotation angle of a new 
user s signal so that the electric power which the transmission amplifier in the wireless section 
115 consumes may serve as the minimum based on the past sending signal, the ratio of a peak 
power to average power can be oppressed. 

C0123]In Embodiment 3, when three users' signal was transmitted, the gestalt in case a user is 
added newly was explained, but this invention is not restricted to this, and before a new user is 
added, the number of the users transmitted is not limited to this. 

[0124]Although the number of users is explained as 4 in each above-mentioned embodiment, this 
invention does not have restriction about the number of users. 

[01 25]In each above-mentioned embodiment, although a QPSK modulation method is adopted as 
a modulation method, this invention is not restricted to this, but even if it uses phase encoding, 
such as a BPSK modulation method, pi / 4 shift QPSK modulation method, and a sexadecimal- 
of-hexadecimal QAM modulation method, it can acquire same effect. 

[01 26](Embodiment 4) In Embodiment 3, the transmitting side communicates using a basic slot 
which inserted a pilot symbol in send data from Embodiment 1 mentioned above. Therefore, since 
there is no phase contrast between send data and a pilot symbol, the receiver can carry out 
synchronous detection of send data using a channel estimate result of a pilot symbol. 
[0127]On the other hand. Embodiment 4 and Embodiment 5 mentioned later replace the 
transmitting side with a correspondence procedure which inserts a pilot symbol in a user s 
sending signal, and a method of communicating send data and a pilot signal by a respectively 
different channel is used for it. In this case, between send data and a pilot signal, since phase 
contrast arises, the receiver needs to amend this phase contrast and needs to perform 
synchronous detection of send data. Embodiment 4 and Embodiment 5 mentioned later explain a 
correcting method of this phase contrast. 

[0128]Embodiment 4 is a gestalt in case the transmitting side reports phase rotation (phase 
contrast of send data and a pilot signal) to a receiver. Drawing 6 is a block diagram showing 
composition of a communication apparatus (base station) concerning Embodiment 4. Here, 
although the following explanation is given about a case where a total of a user who 
communicates is set to 3, there is no limitation in a user's total. 

[0129]First, in a communication apparatus (base station) in this embodiment, each sending signal 
of the user 1 to the user 3 is sent to the modulation circuit 103 from the modulation circuit 101, 
respectively. A control signal including a pilot signal is sent to the modulation circuit 104. 
[0130]The user 1 to the user's 3 each sending signal and a control signal are separated into an 
in-phase component and a quadrature component from the modulation circuit 101 by the 
modulation circuit 1 04, respectively, primary abnormal conditions and after the 2nd order 
becomes irregular. Phase rotation of an in-phase component and a quadrature component of 
each signal which were modulated by the modulation circuit 104 from the modulation circuit 101 
is carried out by the phase rotation circuit 108 from the phase rotation circuit 105. Here, the 
amount of Gentlemen phase rotations by the phase rotation circuit 108 considers that a control 
signal is one user from the phase rotation circuit 105, and the total user is a basis of conditions 



http://www4.ipdl.inpitgo.jp/cgi-bin/tran_web_cgi_eije?atw.u=http%3A%2F%2Fwww4.i... 2008/03/03 



JP,2000-138721.A [DETAILED DESCRIPTION] 



12/14^— 



which are 4, and is computed by the above-mentioned formula (1). 

[0131]An in-phase component of each signal by which phase rotation was carried out in the 
phase rotation circuit 108 is sent and added to the adder circuit 1109 from the phase rotation 
circuit 105 as mentioned above, and a quadrature component of each signal is sent and added to 
the adder circuit QUO. 

[01 32] A signal added by the adder circuit 1109 and the adder circuit QUO, After a band limit is 
made with the band limit filter 111 and the band limit filter 112, respectively and being changed 
into an analog signal by D/A converter 113 and D/A converter 114, respectively, a radio 
frequency becomes irregular by the wireless section 115. 

[0133]After a signal modulated by radio frequency by the wireless section 115 is amplified by a 
transmission amplifier which was formed in the wireless section 115 and which is not illustrated, 
it is transmitted to a communication apparatus (mobile station) in an embodiment via an antenna 
which is not illustrated. 

[0134]Subsequently, composition of a communication apparatus (mobile station) concerning 
Embodiment 4 is explained using drawing 7 . Drawing 7 is a block diagram showing composition of 
a communication apparatus (mobile station) concerning Embodiment 4. 

[0135]It is received by the antenna 701 and a signal which a communication apparatus (base 
station) concerning Embodiment 4 transmitted is sent to the wireless section 702. 
[0136]In the wireless section 702. a signal received by the antenna 701 is sent to A/D converter 
703, amplification, frequency conversion, and after orthogonal detection is carried out 
[0137]In A/D converter 703. after a signal sent from the wireless section 702 is changed into a 
digital signal, it is sent to the back diffusion circuit 704 for common channels, and the back 
diffusion circuit 705 for individual channels. 

[0138]In the back diffusion circuit 704 for common channels, by carrying out back-diffusion of 
gas of the signal sent from A/D converter 703 with a spread code for common channels, a 
control signal with which a pilot signal was included is taken out, and this control signal is sent to 
the channel estimate circuit 706. Information which shows a user s phase rotation is extracted 
from this control signal, and it is sent to the phase rotation circuit 707 in another course which 
is not illustrated. 

[0139]In the channel estimate circuit 706, a pilot signal with which a control signal sent from the 
back diffusion circuit 704 for common channels was included in this control signal is referred to. 
and channel estimate is performed. This channel estimate is sent to the phase rotation circuit 
707. 

[0140]In the phase rotation circuit 707, only phase rotation reported by a communication 
apparatus (base station) rotates a channel estimate sent from the channel estimate circuit 706. 
This channel estimate by which phase rotation was carried out is sent to the synchronous 
detection circuit 708. 

[0141]On the other hand, in the back diffusion circuit 705 for individual channels, by carrying out 
back-diffusion of gas of the signal sent from A/D converter 703 with a spread code for individual 
channels, a user signal is taken out and this user signal is sent to the synchronous detection 
circuit 708. 

[0142]In the synchronous detection circuit 708, after being amended with a channel estimate 
after phase rotation sent from the phase rotation circuit 707, synchronous detection of the user 
signal sent from the back diffusion circuit 705 for individual channels is carried out. Processing 
as mentioned above after this is made. 

[0143]Operation which each component in a communication apparatus (mobile station) shown in 
drawing 7 performs is explained. 

[0144]A communication apparatus (mobile station) concerning this embodiment receives a signal 
which a communication apparatus (base station) concerning this embodiment transmitted via the 
antenna 701. 

[0145]a signal by which the wireless section 702 was received by the antenna 101 — 
amplification and frequency conversion — and orthogonal detection is carried out and it sends to 
A/D converter 703. 

[01 46] A/D converter 703 changes into a digital signal a signal sent from the wireless section 
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702, and sends it to the back diffusion circuit 704 for common channels, and the back diffusion 
circuit 705 for individual channels. 

[0147]While the back diffusion circuit 704 for common channels takes out a control signal and 
sends this control signal to the channel estimate circuit 706 by carrying out back-diffusion of 
gas of the signal sent from A/D converter 703 with a spread code for common channels. Phase 
rotation information included in this control signal is extracted, and is sent to the phase rotation 
circuit 706 in another course which is not illustrated. 

[0148]The channel estimate circuit 706 sends a channel estimate to the phase rotation circuit 
707, after performing channel estimate with reference to a pilot signal included in a control signal 
sent from the back diffusion circuit 704 for common channels. 

[0149]The phase rotation circuit 707 is sent to the synchronous detection circuit 708, after only 
phase rotation sent from the back diffusion circuit 704 for common channels carries out phase 
rotation of the channel estimate sent from the channel estimate circuit 706. 

[0150]By carrying out back-diffusion of gas of the signal sent from the wireless section 702 with 
a spread code for individual channels, the back diffusion circuit 705 for individual channels takes 
out a user signal, and sends this user signal to the synchronous detection circuit 708. 
[0151]The synchronous detection circuit 708 performs synchronous detection processing, after 
performing phase correction to a user signal sent from the back diffusion circuit 705 for 
individual channels with a channel estimate after phase rotation sent from the phase rotation 
circuit 707. 

[0152]Thus, also in a case where send data and a pilot signal are transmitted by another channel 
according to this embodiment. Heat which a transmission amplifier which it had in the wireless 
section 1 1 5 by carrying out phase rotation of the arrangement of each signal point after a phase 
modulation of a control signal which transmits two or more send data and pilot signals of a user 
generates at this time since a dynamic range at the time of amplifying operation is pressed down 
is also suppressed. Therefore, a thing cheaper [ the above-mentioned transmission amplifier ] 
than a communication apparatus of a conventional system and small can be used. 
[0153]Since the transmitting side reports phase rotation to each user according to this 
embodiment, the receiver can know phase contrast of a user signal and a pilot signal about signal 
point arrangement. Therefore, the receiver can carry out synchronous detection of the user 
signal transmitted by the transmitting side correctly. 

[0154]In the above-mentioned embodiment, as synchronous detection of a user signal 
transmitted by individual channel, After a user signal transmitted by individual channel was 
amended with a channel estimate to which phase rotation only of the phase rotation reported 
from the transmitting side was carried out, explained a case where synchronous detection was 
carried out, but. This invention is not limited to this, but after phase rotation only of the phase 
rotation reported from the transmitting side is carried out and a user signal transmitted by 
individual channel is first amended further with a channel estimate, the synchronous detection of 
it may be made to be carried out. 

[0155](Embodiment 5) Embodiment 5 is a gestalt the transmitting side does not report to each 
user that phase rotation is, but a receiver presumes phase rotation to be in Embodiment 4. 
Drawing 8 is a block diagram showing composition of a communication apparatus (mobile station) 
concerning Embodiment 4. In composition in Embodiment 5, about the same thing as drawing 7. 
the same numerals are attached and detailed explanation is omitted. 

[0156]A pilot signal with which a control signal sent from the back diffusion circuit 704 for 
common channels was included in this control signal by the channel estimate circuit 801 for 
every slot is referred to, and channel estimate is performed. A channel estimate for every slot of 
this is sent to the phase rotation circuit 804 and the phase contrast averaging part 803. 
Information about the above-mentioned pilot symbol is sent to the channel estimate circuit 802 
in a course which is not illustrated. 

[01 57]On the other hand, a user signal sent from the back diffusion circuit 705 for individual 
channels is sent to the synchronous detection circuit 708 and the channel estimate circuit 802. 
[0158]In the channel estimate circuit 802, information about a pilot signal with which a user 
signal sent from the back diffusion circuit 705 for individual channels was sent from the channel 
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estimate circuit 801 for every slot is referred to, and channel estimate is performed. A channel 
estimate for every slot of this is sent to the phase contrast averaging part 803. 
[0159]In the phase contrast averaging part 803, phase contrast of a channel estimate of a 
control signal sent from the channel estimate circuit 801 in the present slot and a channel 
estimate of a user signal sent from the channel estimate circuit 802 is computed first. Next, 
average value of phase contrast which can be set without all the slots, i.e., a slot from a 
communication start time to the present slot, is computed. Thereby, exact phase contrast is 
computed. Average value of this phase contrast is sent to the phase rotation circuit 804. 
[0160]In the phase rotation circuit 804, phase rotation only of the average value of phase 
contrast to which a channel estimate of a control signal sent from the channel estimate circuit 
801 was sent from the phase contrast averaging part 803 is carried out. A channel estimate of a 
control signal after this phase rotation is sent to the synchronous detection circuit 708. 
[0161]In the synchronous detection circuit 708, after being amended with a channel estimate of 
a control signal after phase rotation sent from the phase rotation circuit 804, synchronous 
detection of the user signal sent from the back diffusion circuit 705 for individual channels is 
carried out. 

[0162]Thus, according to this embodiment, in a receiver. A channel estimate of a control signal 
with which the phase contrast averaging circuit 803 includes a pilot signal. After computing 
phase contrast with a channel estimate of a user signal for every slot, compute average value of 
this phase contrast in all the slots, and further the phase rotation circuit 804, Since phase 
rotation of the channel estimate of a control signal is carried out according to average value of 
computed phase contrast, the synchronous detection circuit 708 can carry out synchronous 
detection of the user signal correctly. Therefore, the receiver can carry out synchronous 
detection of the user signal correctly by presuming phase rotation, when phase rotation is not 
reported from the transmitting side. 
[0163] 

[Effect of the Invention]According to this invention, as explained above, each signal 
simultaneously transmitted to two or more communications partners is rotated for every signal, 
and since it can be made a mutually different phase, the peak power in these aggregate values 
can be oppressed. 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he block diagram showing the composition of the communication apparatus (base 
station) concerning the embodiment of the invention 1 

[Drawing 2]T he block diagram showing the composition of the communication apparatus (mobile 
station) concerning Embodiment 1 

[Drawing 3]T he plot plan which has arranged the signal point of each user of the communication 
apparatus (base station) concerning Embodiment 1 to IQ axial plane 

[Drawing 4]T he plot plan which has arranged the signal point of All Users of the communication 
apparatus (base station) concerning Embodiment 1 to IQ axial plane 

[Drawing 5] The block diagram showing the composition of the communication apparatus (base 
station) concerning Embodiment 3 

[Drawing 6]T he block diagram showing the composition of the communication apparatus (base 
station) concerning Embodiment 4 

[Drawing 7] The block diagram showing the composition of the communication apparatus (mobile 
station) concerning Embodiment 4 

[Drawing 8]T he block diagram showing the composition of the communication apparatus (mobile 
station) concerning Embodiment 5 

[Drawing 9]T he block diagram showing the composition of the conventional communication 
apparatus 

[Description of Notations] 

101, 102, 103, and 104 Modulation circuit 

105, 106, 107, and 108 Phase rotation circuit 

109 Adder circuit I 

110 Adder circuit Q 
111, 112 band limit filters 
113, 114 D/A converters 

704 The back diffusion circuit for common channels 

705 The back diffusion circuit for individual channels 
706, 801, 802 channel estimate circuits 

803 Phase contrast averaging part 



[Translation done.] 
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[0 10 01 i**:^s:waft^iU4. i-'<T«)^-i?-*w 

fi^J^Eg*^ 03 (a) IZ^thOtfi*). i--<X<D 
^-i^•om#A5|g 3 (a) ©a 1 lcEg$ixfct#^IC 

St/it3^J^5>Ci®±»4i-'<T0. 7 0 7IC/£S«-C, # 

M^l-X2mLfz^<D^X'h^}^'--^W.tHtl 6. 0 0 

ot/i^)o ^LT. mmf£^&xi--<x(Dm.^-^t>-^iz 

-i5'm;'j*r¥^«;'3(44. 0 0 0T$>5. 

[ 0 1 0 1 1 -:fj. mm<ommi(Dmmmmft. ^-f-' 

lCD{t#^*S03 (a) ©allcEfi^ix, »^•2<D 

ft^;^*5@3 (b) WbllcEfi^tV, ^-f-'3©m^ 
^i6503 (c) WcKcES^ix. ^— r4<Dif*;adS 
03 (d) rod KcEH^ttfctt^Jcif-^'irffio 

U&ii^iX^tlO. 7 0 7, 0. 7 0 7 , J^— »J-'2 Wl^ 
^^^Su:^i:^^5>co«l±(4^:^^€^^0. 9 2 4, 0. 

3 8 3. ^-^3<omm^^Rx^m^^^<omBii^ti 

^etll. 0 0 0, 0. 0 0 0, ^—^4<Dm^^^&X^ 

m^^^<DmJ£^t^tl'e^^l o. 333, 0. 924i:Jt 

5©-e. ^mm^i^mB^MiWLx 2mvtzmt^m^ 

13. 1 3 7 ir/iS, ^:LT, 0 0 0 "C 

hi(ox. mm(Dmmi<Dmmmm\c)n^^\:--i!^mti 

[0 10 21 J;oT, HJferojl^fil 1 (^aft^B^ftffli- 
5 w t IC J; ►) , t**:^^©affi^fi*ffiffl LfcS^JCtt 
'<-C tf-i5rm;^^ii& 1 8 %MJ[SiJ«-r5 i i: *s-e§ 5. 

[0 10 31 rwi^lc, *|llfe(?3j|^SlcJ;ix(i, 

W^hiM>o UfcJ^^oT, ±IEii«ii<6S§l4, Se*;^^ 

x^i>. 

[01041 $ "bi-. *jii6ojgii<Daff ssiciti. 

ff-^^oEtt*{4ffi(Hie^^-fr5(DT-, ^B^mclEJE?: 
[0 10 51 ifnM<r>mm\z.i:f\,iS.. aft^g 

leIe$-&-c^/^5!4^ arnica {#si«){ifcu^T(4, s 
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10 10 61 mM<omm 2 ) mmomm 2 

[0 10 7] lllifeOJg«62T?tt, n#S©a— <>»wSiSlJ 

(2) j:::foNt5 r%J tt. *v?a-DjS^-e*>5„ 

[0 10 81 
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[0 10 91 roi^lC. -^ffililte^el^lS^fSi^LT^a 

[0 1 1 01 *fc, itmmm^9.i:+^\C7:^^-7^ 

:^i-^titb\c. ^-1f<D^iJS-§-Sr I D. SrSL^^^O 

5. 'tfc. ^ (3) ICfcttS frandOj tt. SLIS*^^ 

[0 111] 
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tLX. =>-—fli)^h='--^3<Oit^i)imiS^tiX\>^?> 

[0 1121 0 5tt. nifeoj^^sicfcttsamsa 
10 ic^-fam^Kjcjov^-c. 01 (c*•rii^Ii^tt^:*ii•r 
(01131 05 ic^-raff ^fitt, 0 1 oiifti^fi 

IC. ;^>r5'^5 0 1t. ■KffilHltR[Hie*fi|»)^TIs]!S5 
0 2t^i&!lDLfcfl|^5rS6, 

[01141 ^PiHii^ 1 0 4 11. mm^i^M^ivtz^- 

5o ^^-f -jy^S 0 Itt, ^HHlKl 0 4*sta;^UfcfS# 
«rteffi|Hiei:»)t)^^TIsIK5 0 2»CSI5), 
20 [0 1 1 5l fiJ:ffillltel:SiJ*)^T[Hj8S5 0 2J1. 
^5 0 lA^e>a|t)ttfc3flSliIKl 0 4<OtB;(3«^. R 

1-^<Ct>*>Jpff(eI8S I 1 0 9StJ':t)D^Is]KQ 1 1 0(Otti;^» 
{t^*A;^1-5o ^LT. {iffl[Hlife»fiJD3TlH]K5 0 
2tt, ±E©ft-^lcS-^VNT, «lia51 1 5rt©mftti 
j^^-^ 5 ^jg/jx t 5 i 9 . A— i^* 4 JcfiJ 

[01161 **^6t>icii, mnmm&m *) stihik 5 0 

211. KATIC^-r i 5 IC, 3L— r4lcSiJ'3aT5te«IiI 

30 tefte^^ai-r?,o 

[0 117] *-f, i^ATlC^i-^ (4) ICi'?. ■(it^glel 
teSC^MM (0~M-1) ©■r'<-CJcov>Tt8«$ix 

(0 1181 

(4) 



S (4) f»±. ^Di/h (k-1) O^^ft-i-v.-, © 

l#BOff^s (I) IC{41g[Hieft e X p (jmS/ 
M) *Si:fcfi^An^t> ^iX^ri/^JJ^/l'L (0 

~L-1) ©1-'<T(COV^Tff»LX|gfP^iofcft, 

■e:ffi(iite»<^){^*tM (o~M-i) o 
[0 1191 cot, % (4) T-»ttl$ixfdS:ffi|5iei: 50 



#-^m^. fiiT^-tiC (5) CmALT. ^-1^'4ICf'J 

[ 0 1 2 Ol 
[IS5l 

I 0 1 2 1 1 jiLtBlEiei:*) ») ^TIhIK 5 0 2 li, ±IE« 
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X 0 t£^u^ff-ofz.'ik. m^m^m^ i o s d-eieiiie 
(UK 5 0 2 i^mtt \^tc'smm^mtz.n . T^-^yj-soi 

[0 12 21 ^<oi:o\z^ ii*©3lftm#Jc:S'5V'>-c. 
[0 12 3] ^iib\ ||^6<DJ^^3IC*JV^T(i, 3oo^ 

10 12 41 ±fE=&llte«fl^ffilc^3^^T^— ifIS 

10 12 51 ^fc. ±IE«-|IJS©J^lilCtJ^^T«, 20 

[0 12 61 mM<omm4) mmLtcmm(ommii!)^ 

,i^/^co^^^/^«^igmSrfflv^T. mmT^- <Dmm^ 30 

[0 12 71 mM<Dmm4Rxfm^i-i>MM<Dm 

■t6mm<Dmm5xm.m-t^c 40 
[0 12 81 mm<Dmm4ii. mmmnK ^mmicMt 
X. itm^mm m^T'-'f' t^u o y hm^t(Dim 

n) i:n^-r^m'^(ommxhbo me ft.. mM<DMm 

hi>o z.zxit. miBi:no^—f(Dj^^^3 tLtzm 

[0 12 91 t-r, :^mMmmici6ni>mimm. (m 
mm) lc*^v^T. =^—^it^h^-^3(D^mim^- 
it. ^i^m^illElss 1 0 1 i^hmmmm losizmb so 
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Kl 0 4\zmhiX^o 

[01301 ^—f 1 d^e>^— 1^• 3 (D^mim^RXfU 
m^^li. ^rix^ixlEPlHlK 1 0 1 i^bmi^K 1 0 4 
Jci*) miESIRt/2JiJc^fl$*tfc^< I^ffifig5>tit$5 

^^>t^c^>fi$^^5„ se^bki o iiei-e,3EiiifiiKi o 

feffi[H]^lHl8S 1 0 5 /6» h^mmU'^^ 1 0 8 IC J: ij . -(2: 

te[el8S 1 0 8 (C J; 5#^^a(Hltgl:li. ©J^^t^Sr 1 o<0 
^— rt*/<CU. U^-^ii4Vh^^i!¥<DhtX. ± 
IBS; (1) ICj;f)»ffl$n5o 
[01311 ±IB« J; p Ic^^taiHltelilK 1 0 5 
mieiPiKl 0 8lcJ;9^ffi!iI«S$ixfc«-fS^©IpJ«^5> 

it. MWm^i 1 0 9ic;iif)ixT;!in»$ix, ^/t. #m 
^(^KJ^^^^tt, Ap»iiiiSq 1 1 oizm^ixXMW-^ix 

[01321 JDB^IiiK I 1 0 BRXfmWm^Q 1 1 0\Z 

x*)i}uw$intcm^it. "tix^ti^mmmy /i^f 1 1 
1 Rxfrnmrnmy ^ /ks^ 1 1 2 tc j; ►> ^t^Lmmi^fi $ 

tl. *fc. ^tt^tiD/ASEiJiSgl 1 3RXID/Amm 
Si 1 4i::J;»)T:^n^{t-§-ic^m$nfc«. ISi»Si51 

[0 13 31 mi^m 1 dicxftmmmmmcmm^ti 

[01 3 41 j!>:VN-c. IIJfeofl^li4tc^.5jifigB m 
mm) OltfiglroV^T. l2l7 5rfflV^TtftBJ-tSo 117 
Jl. lli6(^Jg«|4lc#5ii{f^|i ©«^5r* 

[0 13 51 mm(Dmm4\c».^mmmm. (mmm) 
iRgB7 0 2J;:iie)n5o 

[0 13 61 mum 0 2-ei4. t>x^7 o 1 i::J; *) 

ntz'^. A/D^«IS7 0 3IC3|C,*X5„ 
[0 13 71 A/D^«i3S7 0 3-Cli. MB^7 0 2 

mf-^^/^mminwim^ 704 tm^'^^^/^^mmitiWi. 

lHl!S7 0 5IC^|P>n.5o 
[01381 *ii^-V^/'^ffli^fe^(H]SS 7 04 Ttt. A 

^/Ht^lHlK7 0 6(Cj^ibix5„ *fc> Z<DmmiB^f>^ 
h=^—f<r>^n^^M.^Bi-^mi^^iii^ivX. 
'iV>SiJOgKT&^BlHltelHlK7 0 7lcS|P>ix5, 
(0 13 91 ^■^^/W««lHl!S7 0 6-Cll, itii^A'^^ 
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IS7 0 7^c2le,i^5o 

[ 0 1 4 0 ] ^^1a|HlfelH]?S 7 0 7 -Cfl. ^-V^/V-S^Ih] 

[0141] -:f3. m^'^^^^^^mumm^ 7 o s -c 10 

#i65©^)tt^$^^, ^ O^.— tf ft^tt|l^;g|&iiiK 7 0 8 
(0 14 21 |p1}5!«|JKIh18S 7 0 WJ^^^/l'ffl 

32j£»iH]jS7 0 5i)^hmhMz=^-^ii^a. &.mmm 
[0 14 3] m7\z7P-rm{smm mmm) ic 20 

[0 14 4] *lll6rojglilc#,5jifigB 

[0 14 5] SSi®g57 0 2tt. TVx:M 0 Ucj;*)§ 

T, A/D'SglS7 0 3ICi^5o 
[0 14 6] A/D^giSg7 0 3I±. «i»g|J 7 0 2 5, 

/i^mmiJi^lBi^ 7 0 4 i:<BSlJf^+4^>'l'ffliil£«S:lel!S 7 0 30 

(0 14 71 ^m'^^^ji'mmtiiimm^i o 4»i. a/ 

<OiB|^m-§-«r^-V'^/v.«t^!p|JS 7 0 6 irSIS t hi^. 
[0148] f^^^/l-li^HSS 7 0 6 l±. ^tji^^^/w 

ffljS?t£aiHi!S7 0 4 A^bmhtircmmm^-i:it^tifzy< 

n y hffi-^5r#as bX^+^^/v-tt^Srff ofc^, 40 
^/^l^S^it5rfiI^a[HleIelK 707 irigls. 
[0 14 9] fiiti(e||GlHllS 7 0 7 ^^^/V«S(hIK 

iStefciHiss 7 0 4 A-hmhtitzimmm&tdimmmm 
^•frfcm. i^»i^SiiHiss7 0 8icii5o 

[0 15 01 eS'J^^'^/V.ffl2Sl£»|HlSg7 0 5tt, 

§15 7 0 2A^bi^p>^^fc^f-^^^@slJf^+^/^ffl<o^£m1f-i- 
— tfft-t?:PI»i:^SElHj!S7 0 8 izm^o 
[0151] l^^^jSIilJS 7 0 8 (i. e^iJ^^-^^/l-ffliS! 50 
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ffi®:[HliS7 0 5;a^fji^f3tvfc^-1h'ft#tC??fLT. 
[B]e[Hli^7 0 7;5^f,iit,tiitfi:ffi[Hiem®^-V^/l'4t)t 

[0 15 21 z<DXo\c^ ^mm<oi&micxixti. si^t 
[0 15 3] $ ^>ic, ^mm(Dmm\cxixfi. mmm 

tt, i^t{l|{rj:*)S&fi$4xfc:i-f'ff-§-*iE5H-lBl»i«^ 

[0 15 4] /ifc. ±|ElltecOfl^^(Ct5l/^Ttt. <@giJ^ 

■mwi=^^^Mcx'omm&titz=L—^m^rK ^mma^ 

ntzimmmmtzmmmm^H. i-^^j^-m 
[0155] imMnmm 5 ) mmomm 5 11. ^jso 

$)5o El8(i. |lli6wji^®4lC'^.5iiffKB (^»^) 

[0156] ^iif^ + ^/Wffli^amiHlK 7 04 f)^hmh 

Mzmmm^ii. ^^Ds/hsi^. ^+^/Hi«iHiK8o 
ncx<9. zcommmmz^^titz^u ^ y hm^^am 

5"+^/^^iSft^4, ■f£ieiHiteiHiK8 0 4 

®ai8i58 0 3 *fc, ±SB^<'f d h 

SS8 0 2lCi^e)HS„ 

[0 15 7] WJ^^4^/i'ffl]i2iAtfc(eisS7 0 bi)^ 
h'^hMz^-mn^\i. l^«|«li6lHlSS7 0 8ir^^^ 
/V-tt^lHlifS 8 0 2 t(ci^ibix5„ 

[0 15 8] ^-^^/l-Jt^lHlSSS 0 2-C<±. 1S»J 

^^^/l'fflia?&®[[Hj8S7 0 5i)^h'-^hiltz^-ir^^ 
li, ;^o >'hSJc, ^-V'^>'i-ltS[HlSS8 0 l:6-t>ii§tjti. 
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[0 15 91 wm^n^'^m^z o 3 -en. ^-r , m 

1 0 1 6 0 1 ^2:ffilHie0i^ 8 0 4 -Ctt. f-^^^/^-m^M 

[01611 l^fflSiaSlHlJS 7 0 8-eji. IBSiJf^-v^./i'ffl 

[0 16 2] rwi^lc. *^16(DJi^^tCj;tltf, Sft 
fflSt?tt> {2:ffill¥t&ffi»milI?S 8 0 3 li. o Kf 

OT?. l^ffl^tKlHlK 7 0 8 (i. ^-f-'ft-^^EStlcl^ffl 
[0 16 31 * 
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mi] *^m<omm<ommi\z^^mmmm (s% 
[02] iiiS(Dj^ffii{c#5iiffigg mmm) <om^ 

[041 mmcommnz^^mmmm (mmm) 
[IS 5] iitg(^^ffi3ic'0^5iift^s mmm) <om^ 
[06] mm<Dmm4{z^.?>mismm (mmm) <om^ 
mi] iiJS<^fl^S4ir«5aftga {i^mm) om^ 
ms] mm<Dmm5\zg^^mm^m mmm) <Dm^ 

101, 102, 103. 104 mm^^ 

105, 1 06, 107, 108 ^affililfclilSS 
1 0 9 JP^HISS I 
1 1 0 MM^^Q 

111, 112 ^mmmy -f 

lis, 114 D/A'^g||§ 
7 0 4 *iif-t;^^/i'fflmSc[Hl8S 

7 0 5 «i«lJ^^^/VfflmiftlHlBS 

706, 801, 802 

8 0 3 fi:ffiM¥^tt»HJgi5 
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